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Introduction
This lab consisted of using starting material bromobenzene to make benzoic acid through a Grignard reaction, in the following way:
Procedure
(see attached paper)
Observations
Table of Reagents
	
	Mol. Wt.
(g/mol)
	Density
(g/mL)
	Amount
(g or mL)
	Moles
(mol)

	Magnesium Turnings
	24.3050
	1.74
	0.82g
	0.03

	Iodine
	253.80894
	4.93
	2 pieces
(approx 0.46 g)
	0.0018

	Bromobenzene
	157.0097
	1.495
	3.0 mL
	0.028

	Anhydrous
Diethyl ether
	74.1228
	0.706
	20.0 mL
	0.18


Table 2: Part A - Preparation of the Grignard Reagent Observations
	Initial Appearance of the Reaction Mixture

	Appearance  of the Heated Reaction Mixture

	-the mixture was a reddish brown
-transparent
-solid magnesium was located at the bottom of the flask
	-light brown foaming in solution
-solution is bubble
-the solution is now a darker brown


	Time that the Reaction Mixture was Heated Without any Additional Aid (min)
	Time that the Reaction Mixture was Heated with the Aid of a Hot Water Bath (min)

	· 15 minutes

	· 30 minutes


Table 3: Part B: Reaction of the Grignard Reagent with Carbon Dioxide 
	Appearance of the Reaction Mixture During the Addition of the Grignard Reagent to CO2

	-the dry ice cause the solution to bubble and fizz
-the solution turned very thick and opaque
-the solution was a milky white
-the solution became thick and yellowish



Table 4: Part C: Isolation of the Benzoic Acid Observations
	Appearance of Separatory funnel During the HCl/Ether Extraction
	Appearance of the Separatory funnel During the NaOH/Ether Extraction
	Appearance of the HCl Induced Precipitate

	- 2 layers
Top: yellow (organic phase)
Bottom: clear (aqueous phase)

	· Same as extraction using HCl/ Ether
	· White precipitate suspended in the liquid
· Leftover liquid was slightly yellow and opaque


Table 5: Final Product
	
	Isolated Benzoic Acid

	Weight of vial (g)
	38.98 

	Weight of vial and product (g)
	42.68

	Weight of product (g)
	3.70

	Literature Melting Point Range (  ̊с )
	122 – 123

	Theoretical Yield (g)
	3.42

	Percent Yield (%)
	108.0

	Appearance of dried product
	White, powdery


Sample Calculations
Discussion
The goal of this lab was to produce benzoic acid from bromobenzene.  This was achieved through the use of a Grignard reaction consisting of phenylmagnesium bromide reacting with carbon dioxide.  
The preparation before actually conducting the experiment was extremely important, unlike in other experiment the glassware had to be completely dry (all water removed) by placing it in the oven. This is to ensure that no water is added to the reaction which would destroy the Grignard regents. Another method of preventing water from entering the reaction was the use of the drying tube. The cotton and the anhydrous calcium chloride within the drying tube absorbed any water present in the atmosphere.
After all precautions were taken the experiment began the first part was to create the Grignard reagents. This was produced through reflux. The next step was to decanter the solution with dry ice, this was done with the addition of carbon dioxide. In the following step, HCl and water were added to finally created benzoic acid.
The final product yield was 3.70 grams, which was greater than that of the theoretical yield of 3.42 g. This produced a yield of 108% which is not possible, meaning there were impurities that had precipitated out into the pure benzoic acid. The added weight could have come from the addition of too much HCl. If too much is added it forces the precipitation of NaCl, which would cause an impurity in the benzoic acid product. This theory could have further been proven if the melting point was too but there was not enough time to do so. The theoretical melting point is 122 – 123   ̊с and if the finally product strayed far form this value it would mean there were impurities in the product. 

